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$N=\{1,2, \ldots, n\}$ . , $S\subseteq N$
$c(S)$ $S$ , $c(\emptyset)=0$
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$c$ : $2^{N}arrow \mathbb{R}_{+}=\{r\in \mathbb{R}|r\geq 0\}$ , , $\text{ }$
. $x_{i}$ $i$ , $x=(x_{1}, \ldots, x_{n})\in \mathbb{R}^{N}$
) $\triangleright$ . $i\in N$ $x_{i}\leq c(\{i\})$ $\sum_{i\in N}x_{i}=c(N)$
$x=(x_{1}, \ldots, x_{n})\in \mathbb{R}^{N}$ , . , $c$
.
Core(c) $= \{x\in \mathbb{R}^{N}|\sum_{i\in N}x_{i}=c(N),$ $\sum_{i\in S}x_{i}\leq c(S),\forall S\subseteq N\}$ .
$(V, E)$ $V$ $E$ . $e\in E$
$u,$ $v\in V$ , $(u, v)$ , $(u, v)$ , $(v, u)$ .
, $V’\subseteq V$
, $V’$ . , $e=(u, v)\in E$
$w(e)=w((u, v))\geq 0$ , $w$ : $Earrow \mathbb{R}_{+}$
, $(V, E, w)$ . , $w((u, v))$
$w(u, v)$ . , &(e)=w(u, $v$ ) $u$ $v$
, $e=(u, v)$ . $u$ $v$ $w(u, v)$
, ,
. $w:Earrow \mathbb{R}_{+}$
$E’\subset E$ , $w_{E’}$ : $E’arrow \mathbb{R}_{+}$ .
$(V, E)$ $(V’, E’)$ $(V’, E’, w_{E’})$ , $(V, E, w)$
. ,
, $\sum_{e\in E},$ $w(e)$ .
$V’$ , $V’$
, $\Gamma[V’]$ . ,
. , $(V_{\Gamma}, E_{\Gamma})$
$\Gamma$ . $\Gamma$ , $v_{1}$
$v_{2}$ , $v_{1}\preceq_{\Gamma}v_{2}$ . $\Gamma$
, $v_{1}\preceq \mathrm{r}v_{2}$ , $v_{1}$ $v_{2}$ , $v_{1}$ $v_{2}$ , $v_{2}$
$v_{1}$ . $\Gamma$ $v$ $p_{\Gamma}(v)$ , $\Gamma$ $v$
$F_{\Gamma}(v)$ . , $F_{\Gamma}(V)= \bigcup_{v\in V}F_{\Gamma}(v)\backslash V$ , P\Gamma (V)=Uv\epsilon v{ \prec v)}\V
. , $\Gamma$ .
$a$ : $N-E$ $N$ , $*$
, $(V\cup\{*\}, E, w, N, a)$ , $\mathrm{A}1$
SN . $A(S)= \bigcup_{i\in S}\{a(i)\},$ $A_{*}(S)=A(S)\cup\{*\}$ . $a$ : $Narrow E$
, $i\in N$ $v=a(i)$ . ,
, . $A_{*}(N)$
, SN
$(V\cup\{*\}, E, w, N, a)$ . $P=V\backslash A_{*}(N)$ ,
. ,
, (cf. [2, 4]):
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1 $\ovalbox{\tt\small REJECT} 2^{N}arrow \mathbb{R}_{+}$ SN $(V\mathrm{U}\{*\}, E, w, N, a)$
, MSN .
(S)
$= \min_{\subseteq A_{*}(S)T\subseteq A_{*}(S)\cup P}\sum_{e\in E_{\Gamma[T]}}w(e)$
, $\forall S\subseteq N$ ,
, $\hat{c}(\emptyset)=0$ .
.
2 $[2,4]$ SN $(V\cup\{*\}, E, w, N, a)$ $\text{ }$
. , $c$ : $2^{N}arrow \mathbb{R}_{+}$ , SN
$(V\cup\{*\}, E, w, N, a)$ , MC .
$c(S)= \min_{s\subseteq T\subseteq N}\hat{c}(T)$ , $\forall S\subseteq N$.
, $S\subseteq N$ $c(S)\leq\hat{c}(S)$ . ,
{ Core(c)Core(c^) .
3 $\Delta$
, SN $\text{ }$ . SN
.
3[1,2, 4] SN $(V\cup\{*\}, E, w, N, a)$ $P=V\backslash A_{*}(N)=\emptyset$ ,
, $\Gamma$ SN .
, $\Gamma$ , SN
.
$l_{i}=w(i,p_{\Gamma}(i))$ , $\forall i\in N$ .
$\mathrm{S}\mathrm{N}$ ,
.
1 $[2,4]$ $(V\cup\{*\}, E, w, N, a)$ , $P=$
$V\backslash A_{*}(N)=\emptyset$ , $\Gamma$ $l$ ,
.
$l\in Core(c)$ .
, $i\in N$ . $(V\cup\{*\}, E, w, N, a)$
SN , $l$ $\Gamma$
. $j\in F(i)$ , $V_{j}^{i}=\{j’\in N|j’[succeq]_{\Gamma}j\},$ $E_{j}^{i}=$
$\{(v_{1}, v_{2})\in E_{\Gamma}|v_{1}, v_{2}\in V_{j}\}$ , $V_{-i}=V_{\Gamma} \backslash (\{i\}\cup(\bigcup_{k\in F(i)}V_{k})),$ $E_{-i}=\{(v_{1}, v_{2})\in E_{\Gamma}|$
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$v_{1},$ $v_{2}\in V_{-i}\}$ . , $k\in F(i)$ , $(V_{k}^{i}, E_{k}^{i})$ $V_{k}^{i}$
, , $(V_{-i}, E_{-i})$ $\mathrm{L}_{i}$
. $( \bigcup_{k\in F(i)}(V_{k}^{i}, E_{k}^{i}))\cup(V_{-i}, E_{-i})$ $i$ ,
$A_{*}(N)\backslash \{i\}$ . $\Gamma^{-i}$ . $k\in F(i)$
, $q\in V_{k}^{i},$ $q\preceq_{\Gamma^{-i}}j,$ $\forall j\in V_{k}^{i}$ $q$ . $q^{-i}(k)$
. $q^{-i}(k)=k$ . ,
.
4[8] $(V\cup\{*\}, E, w, N, a)$ $P=V\backslash A_{*}(N)=\emptyset$ SN , $\Gamma$
. $l$ $\Gamma$ , $i\in N$ , $y$
. , $\Gamma$ , .
$d_{r}^{i}(y)=\{\begin{array}{l}w(q^{-i}(r),p_{\Gamma}-\dot{.}(q^{-i}(r))),r\in F(i)\emptyset\geq \text{ }y_{r}-\sum_{k\in F(i)}(d_{k}^{i}(y)-y_{k}),r=i\emptyset\ \mathrm{g}y_{r},k\hslash \mathrm{l}^{\backslash }A\%\end{array}$
, $y$ ( (y) $=(d_{1}^{i}(y), d_{2}^{i}(y),$ $\ldots,$ $d_{n}^{i}(y))$ $i$ $\Gamma$
.
, , Granot et al. [3]
$\text{ }$ . Granot et al. , $r\in F(i)$ [ $d_{r}^{i}(y)=w(p(r),p_{\Gamma}-:(r))-$
$( \sum_{e\in E_{r}}w(e)-\sum_{j\in V_{r}\backslash \{r\}}y_{j})$ . [8] 1).
, $i$ , $r\in F(i)$ $\beta_{r}$ .
$=\{$
$w(q^{-i}(r),p_{\Gamma}-:(q^{-i}(r)))$ , $\sum_{k\in F(i)}w(q^{-i}(k),p_{\Gamma}-:(q^{-i}(k)))\leq\sum_{k\in F(i)\cup\{i\}}l_{k}$
$\alpha_{r}l_{i}+l_{r}$ ,
$0\leq\alpha_{r}\leq(w(r, q^{-i}(r))-l_{r})/l_{i},$ $\sum_{r\in F(i)}\alpha_{r}=1$ . $\beta_{r}$ o1 , it
.
5[8] $(V\cup\{*\}, E, w, N, a)$ $P=V\backslash A_{*}(N)=\emptyset$ SN , $\Gamma$
. $l$ $\Gamma$ , $i\in N$ , $y$
. , $\Gamma$ , .
$\delta_{r}^{i}(y)=\{$











, $(N\backslash \{i\})\cup\{*\}$ $N\cup\{*\}$
, $i$ $F(i)$
$i$ .
, , . $\Pi$ $N$
. $\Pi_{\Gamma}$ .
$\Pi_{\Gamma}:=\{\pi\in\square |\pi(j)<\pi(i), \forall i,j\in N, \mathrm{s}.\mathrm{t}. j\prec_{\Gamma}i\}$ .
.
6[8] $S\subseteq N$ , $\pi\in\Pi_{\Gamma}$ . $\Gamma$ $i$ .
, $y$ $d^{S}(y)$ $\Gamma$
$S$ .
Step 1: $Q=\emptyset$ .
Step 2: $\pi(i)\leq\pi(j),$ $\forall j\in S\backslash Q$ $i$ , $Q:=Q\cup\{i\}$ .
Step 3: $\delta^{Q}(y)=\delta^{i}(\delta^{Q\backslash \{i\}}(y))$ . , $d^{\emptyset}(y)=y$ .
Step 4: $Q=S$ . Step 2 .
,
.
2 $[8](V\cup\{*\}, E, w, N, a)$ $P=V\backslash A_{*}(N)=\emptyset$ $\mathrm{S}\mathrm{N}$ , $l$
$\Gamma$ . $\delta^{i}$ $\delta^{S}$ , $\Gamma$
$i$ $S$ . , .
1. $\delta^{i}(l)\in Core(c)$ , $\forall i\in N$ .
2. $\delta^{S}(l)\in Core(c)$ , $\forall S\subseteq N$ .
, $\mathrm{S}\mathrm{N}$ , Granot et al. [3]
.
3[3]SN $(V\cup\{*\}, E, w, N, a)$ ,
, ,
.
, , [3] 46
.
4(cf. [3]) $(V\cup\{*\}, E, w, N, a)$ SN .
SN $(V\cup\{*\}, E, w, N\cup A^{-1}(P), a^{P})$ . $x=$
$(x_{i})_{i\in N\cup a^{-1}(P)}$ $i\in a^{-1}(P)$ [ $x_{i}=0$ $(V\cup\{*\},$ $E,$ $w,$ $N\cup$




. , , $P=$
$\emptyset$ } . $k\in F(S)$ ( , Vks=\mbox{\boldmath $\nu$}7p(k)\(Ul\in F(S)\sim \neq kVlp0
$S),$ $E_{k}^{S}=\{(v_{1}, v_{2})\in E_{\Gamma}|v_{1}, v_{2}\in V_{k}^{S}\}$ , $V_{-S}=V_{\Gamma} \backslash (S\cup(\bigcup_{k\in F(S)}V_{k}^{S})),$ $E_{-S}=$
$\{(v_{1}, v_{2})\in E_{\Gamma}|v_{1}, v_{2}\in V_{-S}\}$ . $S=\{i\}$ $k\in F(\{i\})$ ( , $V_{k}^{\{i\}}=$
$V_{k}^{p(k)} \backslash (\bigcup_{l\in F(\{i\})_{j}l\neq k}V_{l}^{p(l)}\cup\{i\})=V_{k}^{i}\backslash (\bigcup_{l\in F(\{i\});l\neq k}V_{l}^{i}\cup\{i\})=V_{k}^{i}$ , $E_{k}^{\{i\}}=E_{k}^{i}$
. , $V_{-\{i\}}=V_{\Gamma} \backslash (S\cup(\bigcup_{k\in F(\{i\})}V_{k}))=V_{-i},$ $E_{-\{i\}}=E_{-i}$ .
$\Gamma$ SN , $l$ .
$k\in F(S)$ , $(V_{k}^{S}, E_{k}^{S})$ $V_{k}^{S}$ . ,
$(V_{-S}, E_{-S})$ $V_{-S}$ { . $\bigcup_{k\in F(S)}(V_{k}^{S}, E_{k}^{S})\cup(V_{-S}, E_{-S})$
$i$ , $(N\backslash S)\cup\{*\}$
. $\Gamma^{-S}$ . $k\in F(S)$ { , $q\in V_{k}^{S},$ $q\preceq_{\mathrm{r}-s}j$ ,
$\forall j\in V_{k}^{S}$ $q$ . $q^{-S}(k)$ .
, .
7 $(V\cup\{*\}, E, w, N, a)$ $P=V\backslash A_{*}(N)=\emptyset$ SN , $\Gamma$
, $l$ . $d^{S}=(d_{i}^{S})_{i\in N}$
, SN $\Gamma$ $S$
.
$d_{r}^{S}=\{$
$w(q^{-S}(r),p_{\mathrm{r}_{-s}}(q^{-S}(r)))$ , $r\in F(S)$
$l_{r}- \frac{l}{\sum_{j\in S}l_{j}}\sum_{k\in F(S)}(\delta_{k}^{S}-l_{k})$
, $r\in S\sigma)\geq \mathrm{g}$
$l_{r}$ , .
$S$ , $i\in S$ $i$
. , $E_{\Gamma}\backslash S$ $\Gamma_{-S}$
. , $\Gamma$ $\beta_{r},$ $r\in F(i)$ .
$\beta_{r}=\{$
$w(q^{-S}(r),p_{\Gamma_{-S}}(q^{-S}(r)))$ ,
$\sum_{k\in F(S)}w(q^{-S}(k),p_{\Gamma_{-S}}(q^{-s}(k)))\leq\sum_{i\in S\cup F(S)}l_{i}$
$\alpha_{r}\sum_{k\in S}l_{k}+l_{r}$
, \epsilon *1\mbox{\boldmath $\nu$},‘\downarrow .
, $0 \leq\alpha_{r}\leq\{w(q^{-s}(k),p_{\Gamma_{-S}}(q^{-s}(k)))-l_{r}\}/\sum_{k\in S}l_{k},$ $\sum_{r:r\in F(S)}\alpha_{r}=1$ .
, , .
8 $(V\cup\{*\}, E, w, N, a)$ $P=V\backslash A_{*}(N)=\emptyset$ SN , $\Gamma$




$\beta_{r}$ , $r\in F(S)$
$l_{r}- \frac{l_{r}}{\sum_{j\in S}l_{j}}\sum_{k\in F(S)}(\delta_{k}^{S}-l_{k})$
, $r\in S$
$l_{r}$ , .
$r\in S$ , .
$\delta_{r}^{S}$ $=$
$l_{r}- arrow-\sum_{k\in F(S)}(\delta_{k}^{S}-l_{k})\sum_{j\in S}^{l}l_{j}$
$=$ $\frac{l_{r}}{\sum_{j\in S}l_{j}}\{\sum_{j\in S}l_{j}-\sum_{k\in F(}$




$=$ $\frac{l_{r}}{\sum l_{j}}[\sum_{j\in S}l_{j}-\min\{\sum_{k\in F(S)}\{w(q^{-S}(k),p_{\Gamma_{-S}}(q^{-S}(k)))-l_{k}\},\sum_{m\in S}l_{m}\}]$
$j\in S$




5 $(V\cup\{*\}, E, w, N, a)$ $P=V\backslash A(N)=\emptyset$ SN , $l$
. SN $\Gamma$
$S$ $\delta^{S}$ , .
$\hat{c}(T)\geq\hat{c}(T\backslash S)+\max\{\sum_{k\in S\cup F(S)}l_{k}-\sum_{j\in F(S)}w(q^{-S}(j),p_{\Gamma_{-S}}(q^{-S}(j))),$ $0 \},\frac{\sum_{m\in S\cap T}l_{m}}{\sum_{m\in S}l_{m}},$
’
$\forall T\subseteq N$ .
. $T\subseteq N$ . $\sum_{i\in T}\delta_{i}^{S}>\hat{c}(T)$ , $\delta^{S}\in Core(\hat{c})$
. $A_{*}(N)\backslash S$ , $\sum_{i\in N\backslash S}d_{i}^{S}$ ,
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$S\cap F(S)=\emptyset$ , .
$\sum_{i\in N\backslash S}d_{i}^{S}$
$=$
$\sum_{i\in F(S)\backslash T}d_{i}^{S}+\sum_{i\in N\backslash (S\cup T\cup F(S))}d_{i}^{S}+\sum_{i\in T\backslash S}d_{i}^{S}$
$\geq$
$\sum_{i\in F(S)\backslash T}d_{i}^{S}+\sum_{i\in N\backslash (S\cup T\cup F(S))}d_{i}^{S}+\sum_{i\in T\backslash S}\delta_{i}^{S}$
$=$
$\sum_{i\in F(S)\backslash T}d_{i}^{S}+\sum_{i\in N\backslash (S\cup T\cup F(S))}d_{i}^{S}+\sum_{i\in T}\delta_{i}^{S}-\sum_{i\in T\cap S}\delta_{i}^{S}$
$>$
$\sum_{i\in F(S)\backslash T}d_{i}^{S}+\sum_{i\in N\backslash (S\cup T\cup F(S))}d_{i}^{S}+\hat{c}(T)-\sum_{i\in\tau \mathrm{n}s}\delta_{i}^{S}$
$=$
$\sum_{i\in F(S)\backslash T}w(q^{-s}(j),p\mathrm{r}_{-S}(q^{-s}(j)))+\sum_{i\in N\backslash (S\cup T\cup F(S))}l_{i}+\hat{c}(T)-\sum_{i\in\tau \mathrm{n}s}\delta_{i}^{S}$
(1)
$T\subseteq N$ $(T)- \sum_{i\in T\cap S}$ $\delta_{i}^{S}\geq\hat{c}(T\backslash S)$ , .
(1)








$\sum_{j\in S\cup F(S)}l_{j}-\sum_{k\in F(S)}w(q^{-S}(k),p_{\Gamma_{-S}}(q^{-s}(k))),$ $0 \}]/\sum_{j\in S}l_{j}$
.
5 , $P=V\backslash A(N)\neq\emptyset$ SN ,
.
6 $\mathrm{S}\mathrm{N}$ $(V\cup\{*\}, E, w, N, a)$ , $S\supseteq P$
.
1. $\hat{c}(T)\geq\hat{c}(T\backslash S)$ , $\forall T\subseteq N$ .
2. $V\cup\{*\}$ SN ,
$S$ .
$\sum_{i\in S\cup F(S)}l_{i}-\sum_{j\in F(S)}w(q^{-S}(j),p_{\Gamma_{-S}}(q^{-S}(j)))\leq 0$
, , $\Gamma$
$S$ , . , $\delta^{S}\in Core(c)$
.
. 5 , $\delta^{S}$ \Delta . , $r\in S$ $\delta_{r}^{S}=0$
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